Transoral vertical ramus osteotomy (TOVRO) procedure can result in a variety of complications. Complications commonly reported include extensive bleeding due to major blood vessel injury, unpredictable fracture, postoperative infection, neurosensory deficit related Inferior alveolar nerve, insufficient osteosynthesis, and temporomandibular joint problem. The authors describe a case of partial necrosis of the mandibular proximal segment following TOVRO, a rarely reported complication. A 37-year-old otherwise healthy woman underwent Lefort l osteotomy and TOVRO to correct mandibular prognathism. Postoperatively, she developed pain and swelling in the right submandibular region and was found to have a partial necrosis of proximal segment.
Introduction
Transoral vertical ramus osteotomy (TOVRO) is an orthognathic surgical technique used to correct mandibular prognathism. Complications commonly reported include extensive bleeding due to major blood vessel injury, unpredictable fracture, postoperative infection, neurosensory deficit related to the inferior alveolar nerve, displacement of proximal segment, and mal-union or non-union of bony segments [1] . It is rare to have bony segment necrosis after TOVRO [1] [2] [3] given the bone healing pattern and revascularization of the mandible [4] . There have been no cases of necrosis of bony segments reported since the introduction of perioperative antibiotic use and improved surgical techniques. The authors present a case of an otherwise healthy 37-year-old female patient who underwent LeFort I osteotomy and TOVRO to correct a skeletal deformity, complicated by a partial necrosis of the proximal segment.
Case Report
A 37-year-old female patient who underwent orthognathic surgery was re-admitted with persistent pain, swelling and purulent discharge from her right submandibular region. The patient underwent LeFort I osteotomy and TOVRO by a private practice oral surgeon 10 weeks prior.
The post-operative day 2 panoramic radiograph was unremarkable ( Fig. 1) . The patient received peri-operative intravenous antibiotics and was discharged home with two weeks of oral antibiotics.
The working diagnosis from the history and physical examination was osteomyelitis of right proximal segment of mandible. This was supported by the panoramic radiograph and computed tomography (Fig. 2, 3 ) that demonstrates radiolucency and destructive bony change at the angle of right mandible with an evidence of sequestering bony segment. The patient was started on intravenous antibiotics (combination of 3rd generation cephalosporin and Metronidazole) upon admission, and she was taken to the operating room for removal of the sequestered bony segment and a drain placement. Intra-operatively, an approximately 15 mm sequestrum at the inferior aspect of the proximal segment was noted and removed. A three month post-operative panoramic radiograph (Fig. 4) was unremarkable, with resolution of symptoms.
Discussion
Necrosis of the proximal segment after TOVRO is ex- tremely rare. The case reported by Tuinzing and Greebe [1] does not represent the majority of patients undergoing orthognathic surgery, as their patient's condition was compromised by systemic illness, including diabetes. In 1976, Bell and Kennedy [4] studied bone healing and revascularization after pedicled and nonpedicled vertical ramus osteotomy using 15 adult Rhesus monkeys. The microangiographic and histologic studies showed osseous union, minimal osteonecrosis, and minimal vascular ischemia when the proximal condylar segment is pedicled to the articular capsule and lateral pterygoid muscle. In contrast, when the proximal segment is not pedicled to soft tissue, there were complications including intraosseous necrosis, vascular ischemia, and delayed healing. Bell and Kennedy [4] believed that necrosis or non-union of the inferior portion of proximal segments can be prevented by creating the osteotomy more posterior and above the gonial angles.
However, this study is based on intraosseous circulation and viability based on microangiographic and histologic evaluation. Therefore, it is difficult to predict the extent of proximal segment necrosis in clinical practice. Fig. 1) , so that end of the proximal segment may have overstepped the bounds of mucoperiosteum, The etiology of a rare osteonecrosis of the bony segment on this healthy patient after the routine operation is unclear, but we may assume that osteonecrosis can be caused by ischemia due to detachment of periosteum and hematoma formation.
Consequently surgeons must be aware and conscientious about a rare potential complication of osteonecrosis following orthognathic surgery.
